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NEW EYES FOR MODERN INDUSTRY 


The Type 1531-A Strobotac" 


WHAT IS THE STROBOTAC^? 

Th« Strobotoc^ is o stroboscope, on Instrument 
now fomitior to nearly oil mechanical and elec* 
trlcol engineers. It supplies intermittent illumination 
in the form of short, brilliant flashes of light, re¬ 
peating at a controllable and known rote. 

The word stroboscope comes directly from the 
Creek sfrobos, o whirling, and scopos, watcher. 
With the stroboscope, we con watch things that 
whirl (os well os things that vibrate and recipro* 
cote), and from that watching we con derive o great 
deol of useful information about the thing thot whirls. 

By intermittent, periodic illumination of the 
whirling object, at o rote nearly equol to its rote of 
rotation, the object is seen in apparent slow motion, 
disclosing all the flrse detail of its octuol motion. 
When the rote of viewing is equal to the rote of 
rotation of the object, the object oppeors stotion* 
ary, ond, if the rote of illumination is known, the 
stroboscope becomes a tochometer. Hence the 
name Strobotac^, from stroboscopic tachometer. 


TIk* new Type 1531-A Strol)otac rep¬ 
resents the most important advance in 
commercial strolx»s4*ope desifjn since 
1935, when Cleneral Radio first intro- 
duccti the now familiar StrolK>tac® 
^ strolx)scopic tachometer. The new in¬ 
strument offers a combination of per¬ 
formance characteristics not hitherto 
available in any commercial stroboscope, 
and it opens up many new fields of ap¬ 
plication for stroboscopic techni(|ues. 

A radically new Strol>otron lamp, de¬ 
veloped by Kdgerton, Germeshausen iV: 
Grier, Inc., in cooperation with General 
Radio Company, provides three very 
important improvements in performance 
characteristics: 

1. A white light flash, rather than nnl, 
produce's higher contrast in the viewed 
image and makes objects appear in their 
natural coloi*8. Also, the very much 
higher resolving power of the human eye 
for white light as compareel to renl light 

Figur* 1. Vi«w of fbo Strobotac with coto in totally 
opon position. Tho convoniont. largo rpm dial it 
oatiiy grippod by tho hand for procito floth-rolo 
totting. 


permits finer detail to be seen with less 
strain. 

2. Higher light intensity, over 70 
times as bright, allows effective use 
under normal room-lighting conditions 
and also allows objects deep inside a ma¬ 
chine to be adcfiuately illuminated. 

3. Shorter flash duration, by a factor 
of 10 to 20 — 0.8 /isec at high flashing 
rates — allows a corre8|K)niling increase 
in the upper limit of 8p<*ed of the \4ewed 
object. 

Supporting this improved perform¬ 
ance are many other major improve¬ 
ments in electrical performance and 
mechanical design, which contribute 
greatly to the utility, adaptability, and 
ease of handling of the new Strobotac. 

4. Higher freciuency range — from 110 
rpm to 25,000 rpm in three ranges — 
permits direct measurement of 400-cycle 
devices. 

5. Liglit beam is adjustable 180 de¬ 
grees vertically and 300 degrees horizon¬ 
tally, so that the light l>eam can be 
aimed for best illumination of the object 
being viewed while the panel is jK^si- 
tioned for convenient control manipula¬ 
tion and anti-parallax dial readings. 
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Figure 2. These plots 
show the marked im> 
provement in flash 
duration in the new in¬ 
strument. Both plots 
ore for high-intensity, 
low-flosh-rote condi¬ 
tions. Vertical scales 
are not comporabie. 
Peak light intensity is 
about ZOtimes as great 
for the new instrument. 


6. Flip-tilt case, which provides an 
adjustable stand for bench use and a 
permanently attached cover, which to¬ 
tally encloses the instrument for storage 
or transit. 

7. Simplified controls—direct-reading 
rpm dial requires no multiplying factors, 
and only the range scale in use is visible. 

8. Sensitive input circuit is easily trig¬ 
gered by an external mechanical (!ontact 
or by electrical signals — only (i volts, 
peak to peak, required. 

0. Substantially smaller in size and 
lighter in weight, the new instrument 
can be held in one hand. 

10. Neon calibrating lamp is located 
on panel, so that calibration can be 
easily checked at many speed settings. 

New Strobotron Lamp 

The new lamp jjroduces a white light 
flash by an electrical discharge through 

Figure 3. Two views of the new Strobotac, showing 
f/effj flip-tilt cose closed for carrying and frighfj open 
with panel locked in tilted position for convenient use. 


\ ^ ; 



xenon gas. Figure 2 shows a comparison 
of the light output pulses obtained from 
the new and old Strobotacs. Not only is 
the duration of the pulse much less for 
the new model, but the long tail char¬ 
acteristic of the neon Strol>otron tube is 
not present in the new xenon tube, which 
results in much sharper definition of fast 
moving objects. Mciisure.d between the 
points at which the light intensity is one- 
third of peak light value, the light-pulse 
width of the Type 1531-A StrolK)tac is 
approximately 0.8 /xsec, 1.2 /^usec, and 
3 jLtsec, on the low, medium, and high 
intensity positions, respectively.* On the ^ 
other hand, the old Type ()31-BL Strob- 
otac has I l-;iscc and 10-M.sec pulse 
widths on the low- and high-intensity 
positions, respectively. The physical 
length of the arc is inch, so that a 
narrow beam angle, with high iliumina- 

iit 10 per ccnl of peak iutciiaily, the duratioiw 
are 1, 3, umi U fjuMsc.. 


Figure 4. This adjustable neck strap supplied with the 
Strobotac frees the operator's hands for other func¬ 
tions. 
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Figur* 5. Thii multiple-exposure photograph illus- 
Irotes the 360-ciegree reflector rotation. Hinged lamp 
assembly permits additional positioning In vertical 
plane. 


tion of distant objects, can be achievcxl 
with a small diameter reflecUtr. The life 
of the Strol)otron is also improvcfj, and 
the average user should be able to obtain 
l)etw(H*n 5(K) and 1000 hours of opera¬ 
tion before the lamp need be replac(*d. 

Mechanical Features 

The Type 153 1-A Strobotae is housed 
in the fli|)-tilt case* now used for many 
new CJeneral Radio portable instruments. 
The permanently attached cover of this 
cjujic (!an be locktHl in either the totally 
closed or the totally open positions, thus 
providing protection in storage or transit 
without lading in the way when the in- 
stniment is in use. The tilting feature is 
very convenient when the instrument is 
to be usfHl on a l)ench top. A ne<‘k strap 
is provid(‘d for supporting the instru¬ 
ment, so that the operator’s haials can 
be free, if desired. (See Figures 3 and 4.) 

Th(? lamp arm is hinge*!! to provide 180 
degrees of travel, and the reflector ro¬ 
tates 3(K) di*gr(a?s around a sc*cond, per¬ 
pendicular axis to provide free aiming of 

^Potent pendinc. 

Figuro 6. Viow of fho panel, showing scale, mask* 

dial, and olher conveniently arranged controls. 


the light beam. The multiple-cxpo.sure 
photograph (Figure 5) shows the reflec¬ 
tor in three |)ositions. The reflec-tor is 
securely heltl to the lamp arm by means 
of a spring-loaded detent button, which 
allows the reflector to be removed easily 
for replacement of the Strobotron tube, 
A small amount of dispersion is built into 
the surface of the reflector, so that a 
nearly uniform light pattern is produced 
over the 10 degre<^ width of the light 
beam. 

All controls are located on a single 
panel, as shown in F'igure 0. The range- 
selection switch and rpm control dial are 
concentric for case of operation. Three 
rpm ranges provide flashing rates from 
UK) rpm to 25,()(K) rpm. d'he range in u.se 
is illuminat(*d, while all others are 
covered by a mask attached to the 
range-selection knob to prevent confu¬ 
sion in reading the dial. 
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Figur* 7. El*m«ntary »ch«- 
mafic of th« circuit used in the 
Type 1531-A Strobotac. 


A power switch is provided separiite 
from the ran^t^-sedector switcli, and a 
six-fool, power cord is permanently at- 
tachcil to the instrument. The cord can 
he conveniently stored when wTapped 
around the reflector housing and range 
knob (see Figure O), 

For maintenance or servicing, the in¬ 
strument <*an be easily removed from the 
case. One etched lioard is hinged, so that 
all parts are readily accessible. 

Oscillator Circuit 

The internal oscillator used in the new 
Strobotac is a free-running, amplitude- 
sensitive, bistable circuit that is a mod¬ 
ification of the familiar Schmitt circuit. 
The frequency at which this circuit 
operates is determined by a resistor- 
capacitor combination connected to the 
input and a variable dc voltage. When 
the dc voltage* is changed, the charging 
rate of the capacitor and the time be¬ 
tween outt)ut pulses change. The flavsh- 
ing-rate control (rpm dial) is a poten¬ 
tiometer, by means of which the dc volt¬ 
age can be varied to produce a flashing- 
rate range of (>.25:1. The rpm scale is 
essentially linear with dial rotation. A 
(vto-l change in frequency is obtaintnl 
between ranges by a conesponding 
change in the timing capacitor. Trim¬ 
ming resistors, set at the factor>', are 
usihI to correct for small variations in 
capacitor values so the three ranges 
track properly. 


External Trigger 

When the range switch is set in any 
of the external-input positions, the os¬ 
cillator circuit is converted into a c(»n- 
ventional amplitude-sensitive Schmitt 
circuit. In these positions the flashing- 
rate control (rpm dial) adjusts the bias 
on the input grid and hence the sensi¬ 
tivity of the circuit. 

It is i)ossible to trigger the Strobritac 
from electrical input signals as well as 
from a mechanical contactor. .\n input 
signal of at least six volts, peak to peak, 
is nece.ssary. When the input electrical 
signal is near the minimum required 
amplitude, satisfactory triggering is ol}- 
tained by careful adjustment of the bias 
(rpm dial). If the input signal amplitude 
is large, satisfactory triggering will result 
over a wide range of rpm dial settings. 
With large-amplitude signals, a change 
of dial setting will vary the point on the 
positive-going edge of the signal that 
causes the Strobotron tube to fire. With 
a sine-wave input signal it is possible to 
vary the firing point over a range of ai>- 
proximately 120 degrees. TTiis phase ad¬ 
justment is not possible, obviously, with 
steep-wave-front signals. 

Although the upper limit of the in¬ 
ternal o.scillator is 25,()()() rpm, or ai>- 
proximately 420 cps, external triggering 
is usually possible at frecpiencies as high 
as 45,000 rpm (750 cps). The upper fre¬ 
quency limit depends on the characteris¬ 
tics of the individual Strolxitron tube 
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anri will appear oillier as erratic opera- 
lion of the tube or the formation of a 
^ low-in(ensity, continuous arc, ealleil 
“holilHjver/* 

For triggeriiip^ by a mechanical con¬ 
tactor. part of a dc voltage divider is 
shortetl by the contactor to generate the 
signal into tlie Schmitt circuit. Since a 
positive-going signal is necessary to pro¬ 
duce the correct polarity trigger to op¬ 
erate the Strobotron, the light Hash 
»)ccnr.s on the opening of the mechanical 
(contact, rather than on the closing. Ih*- 
cause the time between opening and 
closing of the mechanical switch is usu¬ 
ally sufli(‘ient for tlie Strobotron circuit 
to recover, care should be taken to elimi¬ 
nate eontact l)ounce, which will produce 
unwanted extra Hashes. 

Calibration 

Calibration is accomplished with a 
neon bidb rather than the vibrating reed 
^ used in the previous model. One element 


of the lUHUi Inilb is excitetl from the 
power-line voltage anti the other element 
from the volUige across the Strobotron. 
As the Hashing rate of the Strobotron 
approaches either the funtlamental or a 
harmonic of the jiower-line fretjuency, 
the ruHni light inten.sity will vary at a 
rate equal to the ditTerence frequency, 
i'w'o front-panel adjustments are avail¬ 
able for calibrating the rpm dial at 3()00 
rpm and 9(K) rpm*. C’alibrations can also 
be matle at other dial settings, between 
about IKK) and 72(K) rj)m, w hich are inte¬ 
gral or fractional multiples of the power¬ 
line fre(juency. When the best po.ssible 
accuracy of .spee<l m(‘asuremenl is de- 
sir(Hl, a calibration point can often be 
found near the speed setting used. CCali¬ 
bration is made diHficult bel()w tiOO rpm 
by flicker and above 7200 by the low' 
amplitude of the light-intensity varia¬ 
tion. 

•3(XHJ uml 7ii0 rpm when the power-line fretpieiii'y i* .’»0 
cyelee. 24,000 ami lUKKJ rpm when it is 400 cycles. 


SPECIFICATIONS 


Flashing-Rate Range: 110 te 25,000 fla.shts per 
iniimtc ill Xhtve dircct-n'ading r.'UigCvS, 110 to 
090, 070 to 4170, uiid 4(HK) to 25,(KK). SjK'cds up 
to 250,000 rpm can be mcitsurcd. 

Accuracy: Oiic por cent of dial reading Jifter 
calibration on middle range. 

Calibrafion: Two 8crc\v-tlriver adjastments arc 
provided on the panel for calibration agaiiust 
|M)wer-linc frc<iucncy. 

Flash Duration: Approximately 0.8, 1.2, and 3 
for high-, medium-, and lowxsjiocd rangc.s, n*- 
rjpcctivcly, m(‘asurcd at !-^ peak intensity. 

Peak Light Intensity: 0.21, 1.2, and 4.2 millioii- 
bcanmandlcjMnvtT minimum on high-, medium-, 
and low-sneed ranges, respectively; 7 million- 
lM‘amcandIep«)\ver for singh'-fla.sh. 

Reflector Beom Angle: 10 degrees at half-intensity 
jMiints. 

Output Trigger: lilK) to S(K) volt.s negative pulse 
available at a panel jack. 


External Triggering: Strobot.ac can Iw* trigger<‘d 
with a mecbani<’al eonta<‘tor or li-volt ja'ak-to- 
peak signal. (2-volt rms siiu‘-wave,signal dow n 
to 5 cp.s.) 

Power Supply: 105-125 (or 210-250) volts, 50-00 
cyrl(‘s or 4()() rycle.s. 

Maximum Power Input: 35 watts. 

Tube Complement: 4-IN 1095, 2-NE2H, l-59fi5, 
1-5727, 1-1531-Pl Stroliotron. 

Accessories Supplied: .\djustable neck strap, plug 
to tit input and output jacks, 3-win* to 2-wire 
jxiwer-iYJrd adaptor, .spare fus(*s. 

Mounting: Aluminum case with attached ct»ver 
and carrying handh*, gray-wrinkle hnlsh. 

Dimensions: 10^ X O^g X (Mi inches, over-oU, 
including handh*. 

Weight: 7 * a pounds. 


Typp. 



Code Word 

Price 

1531-A 



1 I, L- t A V ' 

5260.00 

1531-Pl 

Reploceme. 

nl <ktrAhAfrnn 


15.00 


r. PuUnl Nuiuherh: 2.17H.UOI; 2,47H,m)7. liml 2.402,142. 

Patent Pemlinx. 

umk-r doKiKnii, patentti, ami patent applimtiMns of l*M|{erton, GermuHlmmion A Gnw, Itio. 
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THE STROBOTAC AT WORK 


Thp origiiud StrcilH>tac of 25 yoMj>i 
chauK<‘<l tho strolMm<*o})f fmrn n lalxiratory toy 
to a n*Iiabli*, inoxixMiHivo, iiulastrial inMruna*nt , 
whirh has hrminc an iti)|Hirtaiit farttir in tin- 
(iosii^n, Operation, and niaintenanee of ni(*ehan- 
ieal and electninieehaniral equipment. The la-w 
Tvpk 15.31-A Stn)lH>lae, with its gn^atly irn- 
nrovisl light intensity and flash duration of a 
few niirroseiHinds, pn>vjdes industry' with a tmil 
of inen*as«H| eff«i*tiveiM*SH for the .studv of not 
onlv etniventional machines hut. aLs» of today’s 
hign-Hp<*ed and ininiaturir.ed meehanisms. Stud¬ 
ies eati he e(»ndm*tc d now in normal room light¬ 
ing, and the greatly improved elarity produced 
hy the “sharp” flash makes (xissihle the study 
of fine details that hitherto could not lie w'eii. 
Where the part to he studied is inai'ce.ssihle, the 
Strolxitac’.s strong lx*am of light can usually lx* 
maile to n*aeh it. This featiin*. coupled with the 
versatility provide<J liy the pivoting huup, |x*r- 
mits the instrument to he locatiHl (xuiveiiiently 
and oix'ratrxl by one man, while the same man 
oh.sfTves the results without the aid of an as¬ 
sistant. Extensive field testing, carried out over 
the piLst year, has proved the compl(»te accept¬ 
ability of the ni‘w design and has brought to 
light many interesting new applications, a few 
of which are di.scus>i*d below. 

The new Stndx»lac o|x*rates satisfactorily 
from 400 cyi-le ptnver lines as well as from 50-t)0 
cyi'le lifi«‘.s, which is a great conveniemv in air¬ 
craft applications. 

LQW-Pow*r Devicat 

S|x*cds of fractional-horsepower motors can¬ 
not be nnausurcd by ordinary tai'hometers, 
becausi* the load of a conventional tachometer 
alters o|x*rating nmditions. Th«* Strolsitai*, lx»- 
<rau.se it requir<*s no mechanical or elect rii’al 
wnnection to the motor, i.s the ideal tachomet<*r 
for thi.s u><*. Its usable ac'curacy of on<* |xt wnt 
is lx*tt«*r than that of most ordinary tachom<*t<*rs. 

Measur«*m<*nts an^ made to determine: imr- 
rnal ofx'rating s|M*ed. spcMsI variation due to 
lini*-voltage chang<‘s, s|M>edH at various con¬ 
ditions of overload and underload, torque-.srx*ed 
charact«*rlstics, and critical s|X‘ed.s at wnich 




Figura 8. Tha Strobolae producas anough light to 
“stop** tha motion of tha fan through tha aight loyars 
of glots in tha door of this olfifuda chombar. Soma 
raflaction it producad by tha glass layars, but its affact 
is minimizad by aiming tha Strobotac flash into tha 
chombar at an angla rothar than haod on. Tho now 
instrumant’s incraosad spaad ranga now makas it 
possibla to maasura diroctly tha spaods of fans op- 
aroting at 400 cyclas (24,000 rpm), which ora com¬ 
monly usad in aircraft. 


vibration occurs. By slow-motioti obs<Tvnt ions, 
brush iU'tion cnii lx* studied, and ehutt«Ting 
cuus»*d by (*ommutalor eccentricity lis well as 
vifiration of frame and parts (ran often lx* de¬ 
tect (*d. 

Me:isun*meiit of torque with the Strobotac 
is a widely used technique. When the motor and 
load shafts are connected hy im el.a.Htic coupling, 
and the rotational ni<»tion i.s .stop|x*d by tlx* 
strolx»s<*op«‘, the |M>sition of a fuiititer on the 
spring coupling will change* as the drivt^ti shaft 
is loadtHl. With ihi* addition of a c^dibraUal 
.sr<de, the .syste-m lM•conH^s a torque m«‘ter. 

Air-Moving Davicas 

In th(‘ strolKj.Hcopic study of tin? o|x*ration of 
fan.s and blowers, vibration can be* locat('d, and 
air currents around the blades cun be ob.served 
through the itse of chemical “smokes” intro- 
ducctl into the air .stream. This technique hiLs 
It'd to a considerable improvement in fan tli'sign. 

At Rotn>n Manufacturing Company, the 
Strolx>t^ic serves as the print'ipal test instru¬ 
ment fttr .speetl iiK'asurements and the analysis 
of slnictural weakne.s.st's of air-moving devices 
of all tyiH's, Blade resonane(.»s of dt'velopniental 
units are d(‘tecte<J visually while the units are 
subjected t<» vibration on shak»' tabh's. Ti'sts in 
idtitude and pressun* chambers are made to 
determine jKTtormanc<‘ of Uuxs that an* to o|>- 
eratc at high altitudi's or are Ui push heavier- 
thaii-air ga.ses. Oth(*r laboratory work iin'liide.s 
dynamometer measurenx'nts and air-delivery 
teats in which it is inqsirtant to mciLsun* sp<'ed 
iu:curat('ly under pres.surt*. 


Figure 9. The bright Strobotac beam penetrates both 
an oii bath and the tube envelope to illuminate a 
rotating-anode X-ray tube at Mochlett Laboratories. 
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Figure 11. Wotching fu«Mni«c- Figure 12. Al General Electric's Small 
Hon sproys with the Strobotac. Aircraft Engine Deportment, engt- 
Fer a close-up of the spray, see neers use the Strobotac to examine 
poge 10. The high-velocity drop- the vibrotory modes in aircraft gas 
lets in the atomized spray can be turbine blodes. The short-durotion 
studied in detail. white light gives excellent resolution. 

Mode shapes are clearly defined at 
vorious excitation frequencies pro¬ 
duced by on electromagnetic driver. 


Figure 10. Dr. H. E. Edgerton 
watches the acHon of valve 
springs in an internal-combustion 
engine at the M.l.T. Automotive 
Laboratory. 


Electronic and Electromechanical Equipment 

With tin* Stxoljotur one can stiuly tujH*- 
rccnrdrr iin'f'haiu.sinH, relays, servos, and trana- 
<lueers of :dl ty|K‘s. Spt'iiker voic<M.*oil rlearanci*, 
.spider Ht'XiiiR, .and cone (jerforinunee are all 
aiLsr^cptihie U» stmlMwcopii* observation. 

.^eoiistir Research, Inc., of CanihridRe, 
MuaK:u'hii.H(ltii, h:is usral the new Stndtotac to 
.ndvant.’iRc in the study of a new hemispherical 
rtuliator for their AR-3 Ixtud.^'peaker Sv.ntein. 
In this technique, fin(?ly .shnxidcil myon flock is 
appliial on a nulial line of glue along tin* rmlia- 
tf)r surface. 'Plie Strol>ota(! is flasht'd at a rat<* 
tlifTering slightly fmm an inU^ral submultiple 
of the fre<iuency of the driver, whereuixin nr>dal 
|M>intM tuid the degree of vibration of the diji- 
phragm can be determined by <‘xaminution of 
the movement of the fn^e ends of the flock umler 
:i magnifying glass (sch> ixwer photogra|)h). 
Radiator break-up and other irregularities an* 
n*adily revealed in this numner. 

Wjth the aid of this technique, uniform dis- 
persifin and a mon* uniform rnHimmcy n*.sis»nse 
have Imvii achieved for a new mid-raiig<*, nemi- 
.spheric:d nuliator. When*a.sdinM't meitsuremeiits 
wen* fio.ssible at nuliator excitation fn*<|uenci<‘fl 
to 1 kc with the older Strol>otai% work can now 
1m* |M*rformi*d to 5 kc with the new model. The 
flocking technique ext(‘nds this to 20 kc. 

An unusual application wjis discov«*n*d in the 
development <•! a new X-ray tube of the n>- 
iating-anode ty|M* at Ma<‘hlett balNiratora's. 
In this new tube the anode rotates at flOOO- 
10,000 rpm, which cau.st*s the target an*a to 
changi* co?itinuouslv. This techni(iue p<>rmitd 
fint* focasing of the A-ni>'s without ancKle burn¬ 
out fnim exn*s.siveemission. When*either strol)- 
oHcopes eith«*r do not have a n*jM*tition range; 
that is high enough for this work or a light flash 
that is bright e*nough to pe*netrat4* the double* 
windeiw in tin* tank, the* oil bath u.se*d for e-end¬ 
ing, and the* tuln* eiivedeipe, the* Tytk 15^11-.\ 
StndMitne* has been found quite suitable (see 
Figun* 9). 


Larg* Machines anei Engines 

Uses in the* aiitomeitive* and large*-machine»ry 
industrie*s im-lude* studii*8 e»f spring surge, vjdve 
ofM'ration, de-te-rmination eif the* e*fTee*l of fly- 
whe*<‘l nnuison s|KH*d variatiein, studit*sof piston¬ 
ring mrtion. :u»d vibratieiii .studu*s to ele*termine 
whe*n* .shock meiunts sheiulel 1 m* applie*d. For the 
study of rwiprocating |mrts in an inti*rii:d-«*om- 
bustion e*ngine*, the StndNitiu* is u.su:dly trig- 
g«*re*d by a exnitjwUir on the* crankshaft. For the 
study of the actie)n e>f pistems juid othe*r en- 
cleise*d parts, a window is e>fte*n cut in the side of 
an e*xtM'riment:d engine*. 

The* developme'iit and pnieluclion te*sting of 
fuel-sjiray nozzle*s fe»r elie*.se*ls is greatly facili- 
Uite-d by the ne*w Streelnitiu*. The* bright, short- 
eluratioii flash makf*H )Mj.s.sible* de'tailr-tl .study of 
the* action eif rapidly moving iwirt.s and the 
feirmation of fue*l-inie*e*tion spray fmtte*rns. The 
Stn>lK>tac ‘*fm*ze*s'’ the* meet ion e>f the* high- 
ve*locity droplets in the* atomir.e'd spray, per¬ 
mitting the .study e»f Inith dropli*t size* and 
ran|n*. I•'igu^• 11 shows spray patte-riis under 
stuJy at the M.l.T. Automotive Lal)oratorie»a. 

Vibration Studios 

Vibratory moiietn and its e‘lTee*ts can be 
remlily studie*d with the aid e»f the very .short 
light pulse* from the* Strobotae*. Displae*e*ment8 
in vibmting parts ertin be* me*a.sun*<l ac<*urate*ly 
with the aid of a micn).se*eqM* and cni.ss hairs. 
This tee*hreieiue hius be*e*n u.se*d by autonmtive 
and jiircnift-fKiwer e*ngint*e*rH in me^ueurittg 
cninkahaft whip, vibrations, and turbine hhule 
disid.ae*emeiit. 

Aneither impeirtmit u-se* is the* de*teclion of 
resonances in devie*e*8 subje*e*te*d te» the cyclic 
fore*es pn>due*<*d by shake* talde*8. R<*Ia>'s. f.ans, 
motors, eind eleH*tmnic e*quipment and .syste*m8 
— large* and .small — are* subj<'cte*d to the 
“dithering” action of shake table*s while strobo- 
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Figur* 13. A h«licopf*r 

rotor in o wind tunn«l it wotchad 
with th« Strobotoc. Bloda log and 
flopping oro cioorly obtorvod in 
tlow motion, jutt at thoy o<cur 
undor variouf Right conditiont. 

In oddition to providing o good 
vituai roprotontoHon of tho con¬ 
ditiont oncounlored in Right, tuch 
tludiot torvo at a vituai chock on 
vibration doto providod by ttroin- 
gogot mountod on tho rotor hood. 

noopii* light in us<'d Ut dt‘U?ct damiigiitg, self- 
orfaUnJ, vibratory coiiditionA. 

Printing 

In the* printing indiLstry, the Stnd»ot:M* can 
be iis<*<l for all typem of color regisl ration. A 
maiiufaclurer of gift-wran pa|K*r hiw inen'twed 
the produ<*tion s|M‘ed of a lour-e olor rotogravure 
pn*«H to 45i)-500 ft./min. — twice that praedietd 
without the aid of }<tn)lMm<*opic light. One 
erator and his :tstu.stant arc able to run this 
nitogravure pn*s8 while they {leriodic.ally ehiH-k 
n*gi.stration with the* aiel of the*. Strobotac. 
Stn»boscopic ediwrvations not only show which 
of tht* feiur colors i.s olT ri*giste*r, but also indi¬ 
cate tht* degree of corn*etn>n re*quiml at the 
apiiropriate eu|e>r Ktund. The* re*sull more 
emcient utilixation of produe*tion f 2 icUitit*A. 

Industrial Maintonanco 

In the* openition of gears, cam.s, drills, saws, 
and cutting teH>ls, the Strol>otae* will show mis- 
adjustments, misalignment, wi*ar, source's of 
noise- ami vibration, etc., so that th»*y eT:ui l>c 
e?orre?e-te*el Iwfort* failure* of the* mjM-hines eaTurs, 
Ciovenior ae*tiem, belt slip, lubrie*atie)n, cle‘ar- 
aiiei-s, and the* action of spruigs can be cheu'ked 
and mexsure'd. 

Photography 

It is possible to use* the new Stndtotae^ for 
photeegniphing eibjects in motiein, by either 
siiigle-nash or multiple -fltish t4s*hnie|ue*s*. The 
die-se'l-snray p.'ittern of Figure- 14 was photo- 
grapht*e! with the* e-amera shutte^r spee-d set te) a 
value e-quid to the periexi Itetwea’ii flashes, so 
that only one* fljish occurrrsj during the* e'xpee.sure 
time. The- ability tei trigger the* .Stnibotac from 


Figuro 15. Tha Strobotac and a»- 
tociatod oquipmont for oyo- 
movomont studios by Dr. J. Y. 
Lottvin. Noto tho oloctrodos topod 
to tho subjoct’s foco. 


an e*xtennU electrical signal gn*atly .simplifies 
the* terchnique*s re*ejuire*d b) synchronize the fljish 
of the Stn>lM)tiU! for .single*-fla.sh phetieigraphy. 
The eiutput e>f a photoe*e*ll or microphone, jun- 
plifie-el if neceseeary, can be* uiee*d. 

Modicol Applications 

The* new Streibobu* hjis many applications in 
the menJictU, peychedogical, anti physie»le»gie*al 
fleld.s. The obje*ct of one such experiment con- 
ducte-d under suis*rvlsie)ei of Dr. J. Y. Is'ttvin 
of M .1 .T. wjis to de*U*rininc whe*t hert»r not t here 
was visieea during eye movement. The subjee't's 
c*ye Wits ce»nne*cte-d by feeur circular silver (*lec- 
tnah’s to jui oscillo.scope, whw.se* amplifit*d e>iit- 
put triggt‘re<l a Stredxitac •*ai*h time lui eye 
movemt*nt occurn*d. Thus, with thesubje*ct in a 
dark nsim, then* wxs illumination only during 
peTiods e»f i*ye movement. 

'Pin* whitt'-light feature* eif the new Strobotae* 
makes it an e*xl n*me*ly eflfi'ctive aid for exploring 
other areas of vision such as colt>r pe*n*eptiem. 

The* instnune*nt is al.*eo sutiable for use* with 
tju-histei.sco|M*s in psy(rhole)gical ivork. In cein- 
jjunctie>n with an exb*nial gated oscillator, the 
Stnibotac e*an provide bursts of light puls<?K up 
t»» any burst eluration (i*ven t*e>ntinuous), with 
pulse rate* eluring the burst well aljeive* flie*ker- 
fusion frequemev. 

Other meslie'al usi*8 include* photic .stimulation 
during ele*ctroen<*e*ph:Uographic ree*onling of 
brain waves and the indui'ing of epile*pti(*-like 
8eizure.s. 

Ni'urologists have used strolxise-opic espiip- 
ment for a imml>er of years in the stiiely ed 
.m*izun*s and te*inpeirar}’ blae*kouts c.-ause*el by a 
se'nsitivily tei rhythmically interrupte-d light. 
This s.'ime* tyfx^ eif flicke*r, cause'd by a n*veilving 
prop«‘ller interrupting the* sun’s rays at a critical 
rate*, has long lK*<*n .sus[s*rte*el as the cause* of 
myMte'rieiuH pileit blackouts. 

*A tsble* of xuidc numbers for variotu Him typ«H m avuil 
nble upon rciiuoM 


Figur* 14. Strobotoc tingio-Rath 
photo of the fuel-in|ection spray 
of Figure 11. The bright, easily 
triggered Rash makes it easy to 
take permanent rocords of ob¬ 
served phenomeno. 
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Oth»r Us«s 

Among other applications are the d 3 mamic 
balancing of rotors, stiuiy of slip betwwn fric¬ 
tion-driven members, deUTmination of the 
speed at which jaws of centrifugal clutchesIn?- 
gin to open, the timing of moving-piclun* pro¬ 
jectors, and the calibration of watt,-hour meters. 

A complete list of the jiotcntial uses of the 


new Type 1531-A Stnibotac would take many 
pages. This instrument is useful wherever there 
are machines iu»d moving mechani.sms, and this 
includes just about overj' industrial plant. 

— M. J. Fitzmokuis 
C. J. La 11 \NAS 
W. R. Thurston 


TYPE 1532-C STROBOLUME 


The Strobolume is still available and 
can be used witli the new Strobotac®. 
While for most applications the very 
bright light emitted by the Typk 153 1-A 
Strobotac is more than adequate, the 
Strobolume will be found useful whore 
large areas are to he illuminated or 
the particular requirements of the 
application dictate a very intense 
light. 

The Strobolume, at maximum light 
intensity, can operate continuously at 
flashing rates up to 00 per minute and, 


for short periods of time, up to 1200. At 
greatly reduced light intensity, it wnll 
operate up to 3(K)0 per minute contin- 
uou.sly. The peak light is 10 million- 
beamcandlepowor at 00 flashes per min¬ 
ute; its flash duration is 10 psec at high 
intensity and 30 psee at low intensity. 

The electrical specifications are iden¬ 
tical with those for the previous motlel, 
1532-H. To connect the Type 1531-A 
Strobotac®' to the Strobolume, the Type 
1532-P3 Trigger-Cable and the Type 
1532-P4 Adaptor are needed. 


Type 


Code Word 

Price 

1532-C 

Strobolume... 

TITLE 

$315.00 

1532-P3 

Trigger-Cable. 

TALLY 

15.00 

1532-P4 

Adaptor. 

THiEH 

5.00 


INTERKAMA 1960 


The International Congress and Exhi¬ 
bition for Instnmientation Control and 
Automation — INTEIIKAMA — will 
be held at the Dus,seldorf Exhibition 
Grounds from October 19-20, HMK). 

The General Radio Company will ex- 
liibit its latest instruments in Booth 
200S, which is located in Building B. Our 
represtmtativc in Germany, Dr. -Ing. 
Gunter Ntisslein, will be in attemlance 
together with General Radio representa¬ 


tives from other European countries. 
Engineers from General Radio factory 
at West Concord, IMa.ssachusctts, U.S.A., 
who will attend are Dr. Donald B. Sin¬ 
clair, Executive Vice I’rcsident and 
Technical Director; Robert A. Sodcr- 
man, Administrative Engineer, and 
Peter .1. Macalka, Engineer. 

We look forward to welcoming our 
many overseas friends at this ex¬ 
hibition. 


NATIONAL ELECTRONICS CONFERENCE 

Hotel Sherman, October 9-11, 1960 

At the 1990 NEC General Radio pnxl- had in prist years. New items on display 
ucts will be exhibited in Booths 205, 20G, include: 
and 207, the same location that we have Type 1531-A Strobotac.® 


lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 













GENERAL RADIO EXPERIMENTER 


12 


Type 1557-A Vibration Calibrator, 
for the calibration of \nbration pickups. 

Type 1142-A Frc?quency Motor, a 
widi'-ranRc electronic frwjuency meter 
and linear low-noise dis<Timinat4ir. 

Other timely and interesting displays; 

The Type 1300-A Beat-Frei|uency 
Video Gencrat4)r in a setup showing 


sweep tests on a transistor amplifier. 

The Type 1007-A Transfer-Function 
and Immittance Bridge in the measure- ^ 
merit of equivalent-circuit parameters of 
tunnel diodes. 

The Type 100.5-A Impedance Compara¬ 
tor set up for the rapid measurement of col- * 

lector-to-base capacitance of transistors. 


ELECTRONIC INSTRUMENT MANUFACTURERS’ 

EXHIBIT 


The mobile instrument displays op- 
eratiil by our fieltl engineers are IxM^om- 
ing increasingly |>opular witli our cus¬ 
tomers. Th<*se exhibits, often heki in 
customers’ plants, sometinu‘S in hotels, 
have been outstandingly successful be¬ 
cause they bring to small groups of in¬ 
tercostal cmginc^ers the opportunity to sec 
and to operate our newest instruments. 

In October* we plan to conduct our 
exhibit with five other quality electron¬ 
ics manufacturers, whose* presJurts com¬ 
plement, and are sc*ienli!ically reflated to, 
our own. In this way we fe<4 that we can 
pcorform a greater science to our cus¬ 
tomers and at the same time continue 
what has proved to lx? the best way to 
bring them up to date on theo|M?rational 
capabilities of our new instruments. 

We shall lx* exhibiting with; 

FXU, Incorporated, of Wocxlsidc, 
New York, manufacturers of prc^cision 
microwave equipment that extends in 
frcKiueiicy up to 220,(KX) Me. 

Lambda Electronics Cor|K)ration, of 
College Point, Long Island, the only 
power supply manufacturer whose com¬ 
plete line (tarries a 5-yc'ar guarantee. 

Panoramic Radio PrcHlucls Company, 
Iiutorpcirated, of Mount Venion, N. Y., 


pioneers of spectrum analyzers and other 
automatic measurement instruments. 

Scn.silive R(*search Instrument Cor¬ 
poration, of New Rochelle, New York, 
specialists in lalsiratory standard meters 
and other calibration devices. 

Tektronix, Incor|M)rat(*d, of Portland, 
Oregon, leading manufacturer of cath¬ 
ode-ray oscill(Ks<*opes and accessory 
equipment. 

We plan to exhibit in five locations ^ 
around the metro|K>litan New York and 
Philmlelphia areas. We will exhibit from 
one to nine p.m. at; 

Sagamore Room, Roo.sevelt Field 
Shopping Center, I-^)ng Island, Oct. 

5 and 0 

Treadway Inn, Norwalk, Connecti¬ 
cut, ()i’tol»er 11 

Nelson lIoiLse, Poughkeepsie, New 
York, OctolKT 13 

The Meadowbnsik, Cinlar Grove, 

New Jersey, (October 17 

Cherry Hill Inn, Moorc'stown, New 

Jersey, Octobc’r 19 and 20 

Each company will have factory engi¬ 
neers on hand to describe the instru¬ 
ments and to answer all your technical 
questions. We cordially invite you to at¬ 
tend. 


General Radio Company 
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